INTRODUCTION
Poland's accession to the European Union made Polish food industry face multiple challenges. Polish enterprises had to make a huge effort to adapt themselves to EU requirements in food safety and hygiene and to face up to strong competition on the common European market.
The implementation of the HACCP system in Poland did not become obligatory until 1 st May 2004 in all companies and enterprises of the foodstuffs sector notwithstanding their production type, size and specificity. This resulted from amendment of the Polish act on food and nutrition health conditions of 30 th October 2003 [Journal of Laws 2003 No. 208 item 2020] which was in force in Poland prior to the implementation of EU regulations. Before that date, as from 2001, large plants employing more than 250 employees were obliged to fulfill HACCP principles, and as from 2002 -middle-sized plants employing 50-249 employees were obliged to do so as well. Thus, it was much later than in the states of the previous UE-15 that the obligation of the HACCP system implementation was introduced in the Polish food sector. Hence, the implementation of the health safety assurance system met with substantial resistance with entrepreneurs who did not think that implementation of HACCP principles was appropriate and justified.
Years 2001-2004 were a period of substantial transformations in Polish food-related law, leading to harmonization with EU regulations, particularly in food safety.
In 2004 EU food hygiene regulations were issued and regulations concerning official food control, the so-called "Hy- The HACCP system is a specific novelty for Polish food manufacturers although it became an acknowledged currency of food health safety. The HACCP implementation status in Polish plants has not been known so far. There were only forecasts concerning its implementation degree in plants and suppositions were made as to difficulties that their implementation could involve and to advantages it could cause. The aim of the study was to assess and thoroughly review health food safety in small and medium-sized manufacturing plants in the light of Poland's accession to the European Union.
The implementation of the target of this paper involved the following:
• Assessment of the degree and causes of implementation of the HACCP system and GMP/GHP principles in small and medium-sized manufacturing plants prior to and following Poland's accession to the European Union; • Review of advantages arising from implementation of the HACCP system in manufacturing plants under study; • Review of difficulties emerging during the implementation of the HACCP system in manufacturing plants under study. This study has examined the impact of Poland's accession to the European Union in 2004 and that of implementation of EU legal regulations in food legislation on the decision of the HACCP being implemented by middle and small size food production companies in Poland. Problems accompanying the system implementation and advantages ensuing it were reviewed. The biggest problems included the necessity of the processing plant incurring expenses and being revamped, incomprehension of the HACCP system idea by employees, and the quantity/quality barrier. The greatest advantage is an increase in employees' responsibility for production hygiene, improved safety of manufactured products, an increased prestige of the company and its products, a growth in employees' involvement in their work and enhancement of their qualifications as well as improved safety of manufactured products and maintenance of the market position. 
Implementation of Safety

MATERIAL AND METHODS
The study was supposed to show the degree of preparation of Polish firms to the accession to the UE from the angle of implementation of EU legal regulations as well as proving to what degree has the accession altered food manufacturing safety. The degree of implementation of the HACCP system was assessed in small and medium-size manufacturing plants of different branches and in different locations (urban, rural) from the area of the whole country. The study was conducted in the form of a questionnaire (Table 1) . It was carried out in two stages: prior to Poland's accession to the EU and 2 nd stage following the accession. The proper study (1 st and 2 nd stages thereof) was preceded by a pilot study conducted in 2003.
The questionnaire consisted of 17 multiple-choice questions. The questions concerned the reasons for implementation of the HACCP system, the degree of its implementation, difficulties appearing during its implementation and benefits following implementation of the system in the plant. In both stages of the study, 500 plants were examined in each of them (250 small and 250 middle-sized plants).
The results obtained were computed in terms of statistical calculations by means of the Statistica 6.0PL packet (in the pilot tests exclusively percentage participation was calculated). In the proper tests (1 st and 2 nd stages thereof) by way of verifying whether the answers given by the plants under study differed prior to and following the accession, i.e. whether the fact of the accession influenced the opinion expressed, a method was used consisting in verification of significance of differences between two structure indices (structure index = percentage composition/100) ( Table 2 ). With the aim of verifying hypotheses about dependence of different variants of answers to questionnaire questions on marked out factors a nonparametric χ 2 test was applied and for determination of the force of the relation between the variables, the value of φ-Yule index was calculated.
RESULTS AND DISCUSSION
In 2003, the year preceding the integration of Poland with the European Union, foodstuffs manufacturers were little involved in the implementation of the HACCP system. Pursuant to pilot studies, it was shown that only 30% of plants under study assured safety based on HACCP principles. Large plants were prepared to accession in terms of fulfillment of food regulations requirements where the HACCP system was implemented in 60%, while there was much lower percentage with implemented HACCP system: 20% and ca. 7%, respectively (Figure 1 ). It should be emphasized that such results reflected food law requirements that were then in force in Poland since only large plants were obliged to implement the system. Pursuant to studies conducted prior to Poland's accession to the EU it was found that the degree to which the HACCP, GMP, and GHP systems were implemented in small and medium-sized manufacturing plants prior to the accession was also low. Only 26% of all plants (large, medium and small size) warranted food health safety based on the HACCP system principles. After the accession, the percentage of plants which implemented the HACCP system was also unsatisfactory even though it significantly increased to 40% (Figure 2) . Similarly, unsatisfactory degree of the HACCP system was found in other domestic studies [Morkis, 2005] , as well as in Polish catering entities [Czarniecka-Skubina, 2006] .
Good Manufacturing Practice principles (GMP) and those of Hygiene (GHP) were implemented by 56% plants prior to the accession whereas one year later by as many as 77% plants and it was a statistically significant difference.
It was found that both prior to and following the accession, the HACCP system was implemented by a much larger group of medium than small size plants. Prior to the accession, the HACCP system was implemented by 16% small, and 34% medium size plants and following the accession by 26% small and 52% medium size ones.
A similar dependence of HACCP system implementation degree on the size of a plant expressed as the number of employed workers was shown by Mortlock et al. [1999] and Panisello et al. [1999] in English plants, Azanza & Zamora-Luna [2005] in Philippine plants, and in domestic plants by Bernat & Majka [2004] , Konecka-Matyjek et al. [2005] and Morkis [2005] .
It results from the subject matter of the literature that in other countries of the European Union, a larger degree Small and medium size manufacturing plants, implemented optional quality or environment assurance and management systems to a low degree (QACP, TQM, ISO 9000, ISO 14000). The most commonly implemented system was the quality management system compliant with ISO 9000 standards (ca. 14% prior to and ca. 18% following the accession), while the other systems were implemented by a very small percentage of firms.
Factors determining the HACCP system implementation degree were identified based on statistical calculations conducted. Both prior to and following the accession, the HACCP system implementation degree was influenced by: the size of the plant, implementation of GMP/GHP principles, employees' training, implementation of quality management systems, knowledge of amendments in the act on health conditions of food and nutrition of 30 th October 2003 and the knowledge concerning possibilities of additional financing of implementation activities (Figure 3) . The force of impact of those factors on the HACCP system implementation status prior to the accession was large (clear) or moderate. Whereas following the accession it was found that the size of the plant, its possession of quality assurance systems and knowledge concerning amendments had a lower impact, while the importance of additional financing increased. The impact of implementation of GMP/GHP principles and participation in HACCP training remained unchanged in the implementation of the HACCP system. The studies conducted also gave an answer to questions concerning the sources of the knowledge from which the plants managers obtained information on the HACCP system. Prior to the accession, the largest number of plants used the Internet, the second largest number used training officers' experience, and the third largest number -legal acts. Following the accession, the largest number of plants made use of legal acts, then, as before the accession, from training officers' knowledge and the third place was taken by the Internet and branch press. The specified sources of knowledge varied the degree of the HACCP system implementation. The implementation of the system, both prior to and following the accession, was statistically significantly influenced by the use of legal acts, the Internet, branch press and an official food control body. The influence of those factors was definitely stronger prior to than following the accession.
When summing up the results concerning the HACCP system implementation degree it should be said that both prior to and following the accession, the HACCP system implementation degree was not influenced by such factors as: the plant branch, its location, and certain sources of knowledge of the system such as daily press, radio, or television.
Difficulties accompanying the implementation of the HACCP system, both prior to and following the accession, were considered in terms of three categories: (1) economic; (2) personal and that concerning the merits of the subject matter, and (3) that concerning modernization.
The largest economic difficulties, both prior to and following the accession were caused by financial outlay and the necessity of revamping the plant as indicated by 70% of the plants and variability of food-related legislature, as declared by 45% of the plants. The other difficulties in this category are presented in Figure 4 . No statistically significant difference in the frequency of indicating specific economic difficulties following the accession was found with relation to the period prior to the accession.
Modernization expenses were by food manufacturing plants connected directly with the HACCP system implementation, which can be proved by a nearly identical percentage of plants declaring the necessity of incurring financial outlay and modernization of the plant. Obviously, an improvement in technical and hygiene conditions and investment related therewith included a high financial outlay but they did not di- rectly concern the necessity of HACCP system implementation [Turlejska, 2004] . Large financial resources for modernization of plants in Poland were caused by the necessity of meeting EU hygienic as well as veterinary requirements [Ullmann, 2006] . The conducted studies reported that the most frequently mentioned personal problem and that regarding the merits, specified in questionnaires, was incomprehension of the HACCP system idea by employees (prior to the accession 67%, following the accession 61% of plants), and in the second place, the quantity/quality barrier (prior to and following the accession 51% of plants). The quantity/quality barrier is defined as prevalence of quantitative manufacturing over manufacturing of products of desired quality. Difficulties in that category are presented in Figure 5 . No material difference was found in the frequency of particular personal indications and those referring to the merits following the accession with relation to the pre-accession period. The smallest amount of personal difficulties and those referring to the merits was created by distinguishing Critical Control Points from Control Points, which was indicated by ca. 30% of plants under study. Problems connected with incomprehension of the system idea and the lack of expertise were often indicated in available literature data [Vela & Fernández, 2003 ; Azanza & Zamora-Luna, 2005; Baş et al., 2007] . Also Kafel & Sikora [2004] in domestic studies concerning barriers in the implementation of quality management systems, indicated that there were not enough training courses and competent persons in the plants.
The implementation of the HACCP system is connected with the adaptation of plants to obligatory hygiene standards included in the Annex to Regulation 852/2004 and the Food Hygiene Basic Texts: Codex Alimentarius [2003] . In the studies conducted, it was found that 94% of firms prior to the accession and 89% following the accession had to revamp their plants. No significant change was found in the frequency of indication of particular modernization difficulties following the accession with relation to the pre-accession period. Observations made by Ziajka et al. [2001] showed that a helpful tool in modernization of a plant is a modernization plan and its lack may lead to erroneous decisions exposing firms to unjustified expenses. It should be supposed that Polish plants did not carry out any systematic modernization strategy and therefore, with such a high frequency, they indicated difficulties connected with plant modernization.
From results obtained in the said questionnaire study, it was defined what advantages arising from the implementa- tion of HACCP were indicated by plants in both study stages. The advantages were considered in three categories: (1) those concerning improvement in food safety, (2) non-material (3) economic and material. The most frequently indicated advantage concerning improvement in food safety was an increase in employees' responsibility for production hygiene (prior to the accession 74%, following the accession 66% of the plants) ( 
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before accession after accession Personal and merits difficultuies FIGURE 5. Personal and merits diffi culties accompanying the implementation of HACCP prior to and following Poland's accession to the European Union. The health safety improvement showed in the authors' own studies was also found in English [Panisello et al., 1999] , Finnish [Hielm et al., 2006] , and American studies [Kvenberg et al., 2000] and it was considered in the aspect of international trade [Motarjemi et al., 1996] . The authors' own results obtained from the study making nearly equal an improvement in product safety with an increase in employees' responsibility, should be construed in the context of transference of responsibility for product quality onto employees directly connected with production, making them responsible for Critical Control Points [Bernat & Krupa, 2004] . This complies with the system philosophy since a precise definition of responsibility and rights of persons participating in foodstuffs production is necessary [Ziajka & Dzwolak, 1998 ].
In the group of non-material advantages, the most important was an increase in the firm's prestige. Such an advantage was declared by 67% plants prior to the accession and 78% of the plants after the accession. A statistically significant increase was found in the number of plants declaring such an advantage following the accession. The other non-material advantages are presented in Figure 7 .
In the plants under study, a high participation was reported of advantages connected with a change in employees' attitude to the work effected thereby, which was not confirmed by Henson et al. [1999] in the English plants. Other advantages that are specified in available literature data can be classified as non-material ones, e.g. clients' satisfaction and contentment [Panisello et al., 1999; Beyer & Krieger, 2004] , confidence in one's own products [Panisello, et al., 1999; Taylor, 2001] , or an increase in employees' work satisfaction [Beyer & Krieger, 2004] .
In the group of economic and material advantages, those most frequently indicated were the maintenance of its market position following the HACCP system implementation, which was declared by more than 60% of the plants in both study periods. Economic and material advantages are presented in Figure 8 . It was found that following the accession, a significantly greater number of plants declared acquisition of new clients at home after the HACCP system implementation.
In available literature data, also other economic and material advantages following the HACCP system implementation are analysed, including reduction of overtime and raw material losses, a decrease in the number of corrective actions and a reduction in non-productive working time [Beyer & Krieger, 2004] . In the authors' own studies, an analysis of such economic advantages would be impossible due to a different knowledge level of Polish foodstuffs manufacturers on the HACCP system while this study was being conducted and a low level of the HACCP system implementation in Polish plants.
When summing up difficulties and advantages arising from the HACCP system implementation in the group of small and medium-sized enterprises of the foodstuffs sector in Poland, advantages and difficulties indicated by more than a half of plants under study were compared ( Figure 9 ). Advantages from the HACCP system implementation in plants belong- FIGURE 9 . Diffi culties and advantages of the implementation of the HACCP system in the group of small and medium-sized enterprises of the foodstuffs sector in Poland, indicated by more than 50% of the plants. ing to small and medium enterprises in Poland both prior to and following the accession, considerably exceeded difficulties emerging during the system implementation process.
The HACCP system represents a standard in international foodstuffs trade [Unnevehr & Jensen, 1999] . It became a warranty of food safety and Polish manufacturers after overcoming implementation hardships now obtain numerous advantages from the application of the HACCP system in practice.
CONCLUSIONS
1. In the year preceding Poland's accession to the European Union, merely 30% of food industry plants under study assured health safety in conformity with the HACCP system regulations and those were principally large plants.
2. The degree of implementation of the HACCP system in small and medium size food industry plants was much greater after (40% of the plants), than prior to (26% of the plants) Poland's accession to the European Union.
3. A much lower percentage of small plants declaring implementation of the HACCP system as compared with the percentage of medium size plants both prior to and following Poland's accession to the European Union.
4. In the plants under study, several advantages arising from implementation of the HACCP system were indicated and the most important of them included: an increase in employees' responsibility for production hygiene, an improvement in manufactured products safety, an increase in prestige of the firm and its products, an increase in employees' involvement in their work, an improvement of employees' qualifications, an increase in competitiveness of products on the domestic and foreign markets and maintenance of its market position, both prior to and following Poland's accession to the European Union.
5. Employees engaged in the implementation of the HACCP system encountered various difficulties such as the necessity of incurring investment outlays and modernization of the plant, incomprehension of the HACCP system idea and the quantity/quality barrier both prior to and following Poland's accession to the European Union.
6. The most important factors determining the degree of implementation of the HACCP in small and medium plants prior to the accession, were: the size of the plant, employee training and the knowledge of amendments in food law, while following the accession these were: employee training and the knowledge of possibilities of acquiring additional funding for implementation related activities.
